REVIEWS

FLOWERING PLANTS: EVOLUTION ABOVE THE SPECIES LEVEL. G.
LLedyard Stebbins. XVIIL -+ 399 pp., 59 figs. Belknap Press of Harvard
Univ. Press, Cambridge, Mass. 1974. $18.50.

This is a very exciting—and busy—time for anyone teaching advanced
angiosperm morphology, phylogeny, or phylosystematics. Within the span
of a few months we have scen the publication of this book by Stebbins, the
'nd Edition of Foster & Gifford (Freeman & Co.), a new look at distributions
by Raven & Axelrod (Ann. Mo. Bot. Gard. 61:539-673. 1974), and a new treat-
ment of the old Ranales by Thorne (Aliso 8:147-209. 1974). This new literature
is like “new bottles for old wine,” with apologies to the late Sir Julian
Huxley.

Professor Stebbins has eiven us a fantastic book. It is full of 1deas, new
answers for old nagging questions, as well as new questions, and 1t 1s de-
lichtfully readable. Only a person with his vast knowledge and understanding
of plants both living and fossil, and his understanding of genetics, develop-
mental biology, and ccology could achieve this degree of conceptualism. AS
he says, it is based upon fifty years of observation, experimentation, and
reading hundreds of books and journal articles.

The book is divided into two parts. The first deals with “‘FFactors that De-
tormine Evolutionary Trends.” In seven chapters he describes the basic
cvolutionary processes and argues for the concept of genetical uniformitarian-
ism and the view that the same basic evolutionary processes give rise to all
taxonomic levels from the races within a species to the higher categories.
Concomitantly he argues against the necessity to conjure up a mechanism
such as directed mutation pressure to explain those features of higher cate-
oories that have no apparent adaptive value, and for the necessity to consid-
er the importance of internal selection for a genotype governing a harmoni-
ous course of development. Explanations are given for the maintenance of
morphological similarities or constancy of characteristics of higher cate-
oories in face of random fluctuations in the environment interacting with ran-
dom mutations. Certain adaptations are discussed at length. The second part,
also in seven chapters, concerns hypotheses about the origin of anglosperms
and phylogenetic trends, and the adaptations of various character states.
His diagram of relationships of orders, subclasses and classes shows affini-
ties, degree of specialization, relative size of groups, and the amount ol
diveregence within each group. The last chapter suggests kinds of research
that are needed in the future. Each chapter i1s provided with an excellent
and concise summary of the salient arguments and hypotheses.

Undoubtedly the textbooks of the future will include such items as Steb-
bins' ‘‘corystosperm theory of anglosperm origin,”’ “‘Internal selection theo-
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ry,” and ‘“‘principle of genetical uniformitarianism.” His diagram of evo-
lutionary relationships of angiosperm orders will be added to those by Bessey,
Hutchinson, Cronquist, Takhtajan, ete. We will add to our everyday vocabu-
lary such terms as ‘“‘evoluticnary cradles,” ‘‘evolutionary museums,” ‘‘evo-
lutionary canalization” and others learned here. This is a monumental work
which will have a tremendous and lasting impact on our field. It is indispen-
sable to botanists and evolutionary biologists.

There are very few mistakes. My only criticism concerns the index. The
book will cbviously be used as a reference to Stebbins’ views regarding
evolutionary trends and adaptive significance of various features. Yet, the
Index 1s lacking in a number of references to such topics. For example,
where 1s the discussion on the evolution of stipules? It could be in chapters
3, 9, 10, or 11 according to the Table of Contents. To help overcome this
deficiency, a number of missing entries are given below. Some of these re-
flect a different choice of entry rather than a complete omission.

Androcecium, 22(), 287

Aquatic adaptation, 18

C-4 pathway, 19, 26

Carpel; number, (add) 28

Chemical substances, 47

Cotyledons, number, (add) 21
Embryo sac; variation, 27
Epigenesis, (add) 23

Flowers; structure, 213

Fusicons, (add) 18, 285, 295

Growth habit, 210; woody, 18

[L.eaf, compound, 5, 18; deciduous, 253
[Leaf arrangement, 212; shape, 212; venation, 212
Ovary position, 18, 301-305

Ovule; trends, 305

Parasitic adaptation, 19

Perianth, differentiation, (add) 220:; merosity, 18, 20
Phyllode origin of monocot leaf, 330
Pollen grains, (add) 227

Roct adaptations, 42

Saprophytic adaptation, 19

Stamens:; diadelphous, 5; number, 5
Stipules; 212

Succulence, 18

Symmetry, floral, 18, 286

Tepals, 220, 284

James W. Hardin, Department of Botany, North Carolina State University,
Raleigh, N.C. 27607
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